Mitochondrial cofactors in experimental Huntington's disease: behavioral, biochemical and histological evaluation.
The present study was carried out to evaluate the beneficial effect of mitochondrial cofactors; alpha-lipoic acid (ALA) and acetyl-l-carnitine (ALCAR) in 3-nitropropionic acid (3-NP) induced experimental model of Huntington's disease (HD). HD was developed by administering sub-chronic doses of 3-NP, intraperitoneally, twice daily for 17 days. The animals were assessed for their behavioral performance in terms of motor (spontaneous locomotor activity, narrow beam walk test, footprint analysis and rotarod test) and cognitive (elevated plus maze and T-maze tests) functions. 3-NP treated animals showed impairment in motor coordination such as decreased stride length, increased distance between inner toes, and increased gait angle. Increased transfer latency on elevated plus maze and T-maze tasks revealed cognition deficits in 3-NP treated animals. Increased lipid peroxidation and concomitant decrease in thiol levels were also observed. 3-NP administration also induced histopathological changes in terms of enhanced striatal lesion volume, presence of pyknotic nuclei and astrogliosis. However, combined supplementation with ALA+ALCAR to 3-NP administered animals for 21 days was able to efficiently improve behavioral deficits, attenuate oxidative stress and histological changes, suggesting a putative role of these two supplements if given together in ameliorating 3-NP induced impairments and thus could be engaged in managing HD.